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(54) CnOCOB BOCCTAHOBJIEHMH rEPMETMUHOCTM OBCAflHHX KOJIOHH 

(57) Abstract: 

tbotfperea w e oxhochtcm k o6nacra peuomrco-roonmipoBHbxx parior h nanpaBn«Ho na nouuninrar 
3^4csthehocth. Cyn» K3o6pcTCBHH: cnoco6 oaKJno^aercH d ncpexpbrniH 3onu BerepMenniHOCTii ofcamiaft 
EQ/iOHHbi K3HyrpH ii/jacTwpeM H3 ;;o£opvtnpy cmom TpyfSw, HaroTOBJieHHoA H3 xepMonn acniHHoro 
uaTepuajia, Hanpiiuep nQjnDraneHa, a H36t>* r rowHoe jjaHJienae co3^aioT 3a ctjct pacnxapeHMn 
caw op a3£cpeBa»merocR h caMopacmKpRK>n*er>c>cH Marrepaana. Hanpmicp. CHTB - cmcch H3BecxKOBoft jjfih 
ropinbix h 6ypoBwx pa6oT. mrropbiM 3annm«atrr TpytSy ho TCDMOtlTiacTwraoro Maxepaajia nepeA 
nepeKpbtnteM 3oeu HerepueTB^HocTH o6caflHoft xojiohhu. 2 3.n. <^nw. 1 to6ji. 
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Description jOmcaHie H3o6percHM5i]: 

tl3o6pCTCBHC OTHOCHTCH R o6naCTH pCM0HTHQ-H3OJlHUB0HHMX pa60T (PHP), a MiaCHHO K cuoco6aM 

DoccTonoajienvm rcpuenroHocTH o6ca^m>oc Kanoira. 

MaeetrreH cnoco6 BoocTOHOB/rcHiitt repwienraHOcns ofcaoHbix kqjiohh, BR/ncwajomafi cnycK ko/iohhm 
Baoocso-KounpeccopHbix rpytS (HKT) hhkc vorrcpBana H&pymeuHH ofca^Hoft KonoHHW, 3axaun»aHHe 
raMnomapyion^ero pacrrsopa b HKT npH oTKpbirou 3aTpy6HOM npocrpancTBe. nqn^cw HKT Bbrarc 
pac^jeTHoro ypoBna Ta*moaapy»n;ero pacraopa b ckbwkhhc, npo^aBramaiote TaunoHispyion^ero pacTBopa 
3a o6caflBy» KOJiOHHy npn 3aKpLtT0M 3aTpy6now npocTpaacTBC PI. 

HcAocTaTKH aHanora 3axjnoxiaioTCH b tow, wo, BO-nepBbix npo^aBKa TawnoHMpyioincro pacrBopa b 
aaxononnoe npocTpaircreo eosuoxHa Tojnjto nofl bucokhm H36biTo^m>iw ^aancnneM. *rro Hc6e3onacHO jpia 
i^jiocthoctm ocTa/LbHOil hocth oocannoa xojio*tm»i, Bo-BTOpbix t!3-3a ycaflonHocrw TawnoHupyion^cnc 
uaTrpnanoB peayji bran lmu ocTt* onepauaa ne npeBtnnacT 50%. 

Haationee Cj impkmm k K3o6prrcHKio no TcxHsnircKafl cympocra hbjihctch cnocoti ycrajaoeauj iuiacrwpn b 
KHTCpDane hctcpcmctiihhocth oGcaflBoa Bonomnj nyrcM nepexpfafTtw sonbi BercpicennHocTB HaHyrpa 
nnacTupcu H3 MjerannattecKOH Tpy6u c nocjimy»man ee pacnrapeHaeM 3a cuct co3^anH5i H36bnrwHoj>o 
naancHaa {21. 

HejjocTttTOK b3bccthdtx> cnoco6a 3aRjoo*jaeTCH b tom. uto njiacrwpb BbmojmeB H3 wrrajuia. a 3to hc 
noaoajiHcx MarcpiraTi nnacTwpn cw^aaraBaTb b cehd^rtqi TpeoBray b o6ca#HOH kottohhc. 

3aA«a 3aHjnowacTCR b noBbnueami s^ckthbhocth pewoHTHO-H3CJiHuaoHHbix pa6or npa oaHOBpeueHHow 
cmoKeura T pyA° 3aT P aT • 

nocTaBneHHaii nanaua AOCTHraercfl tcm, trro b enocotfe. Bxjnouaiomew ncpcxpbiTnc 30Hbi HcrcpMcnroBocTa 
o6cajpnt>ix kohohh KaHyrpa nnacTbfpew. BbaiojmcHHMM b sunt fle<i>opi*HpycMoA Tpy6w, paenmpctmc 
nnacTbipfi no seed orame nyTeu co3^aMHfl K36wTO^raoro flaBJieHHH, b RauecTBe #e$opMapycMOH Tpy6bi 
ncnomoyxrr Tpy6y H3 TCpuotxnacnTOHoro uaTepaajia, a H36fc>iTO**H0e ^aaneHae ccoflajor 3a cmct 
pacnrapcHHH caMopa3orpcBaion\erocH h pacnmp*non;erocH warepaana. ROTopww 3annnnHKrr Tpyt5y H3 
TcpMoroiacnnBoro Marepaana nep<H ncpcKpunieu dohh HcrcpMcraHBocTH o6caffHOH kojiohhw. B Ka^iccTBe 
Tepwo an aenrrooro waTepnana acnom>3yioT nojuoTttnen, a b Ka^iecTBe cai*opa3orpcBaiomeroc« h 
cauopaciiiHpHioiBjcrocH uaTtpaa/ia Hcnora>3yiDT CHTB - c*ccct> n3BccTKOByio ^in ropm>xx h 6ypoBbcc pafioT. 

CHTB npaueaHioT, rnaBBbtu o6pa30M, npH pa3pyraenuH npowHboc xpymoix MaTcpnanos (cKanbHbie nopoflbi). 

6cT0BHbOC H JKCJlC3o6cTOHHb4X H3^CJIHd. KaMCHHbZX KJiaROK, A^IH flo6bmH lipJdpORHXJPO KAMHfl. Ob 

npcncraanHer co6ofl nopoimcoo6pa3Hw4 BcropK>^aft h HeB3pwBoonacHiJiS uarepHan, ^aiompit c Bpnpfi 
wpixmy** pcaKQUo (pH 12). npM cucnmBaHKR Dopouma CMTB c BCfloft o6pa3yrrcH cyanea3KH (pa6ona« 
cuocfc), EOTop&R. Gyjfym 3ajnrra b innyp, cwtnaHHwA a o6*pckxc, DqnncmaiqpM pa3pyniaaao, c tc^khbcm 
BpcwcfTH cxBaTbraaeTcw, TBCpj^cCT. OABOBpeucHBO yBCTnnHBaHci* b aCrbCMt. Ybcjihhchhc o6t>cua - cjic^ctotc 
rw^paramsH KounoHCHTOB v bxd^hii^hx b coeraB CMTB, npHBo^ax k pa3Bimno b nmype i ^parazosoHHoro 
^aancimn (6onec 40 Mil a). Ilofl fleftcrsHCM mg^paxaq BOHTioro ^aancHitH b tcjic o6b«.Ta pa3BHBaKrrcH 
aanpHKCHEin* npHBOiftHimic k ero paapyrnanoo 13]. 

Ectih cycncH3mo CHTB 3ararrh u Tpy6y H3 TCpMon7iacTWHHoro MaTcpnana, to ccrt> mo Maxcpwajia, 
pa3M«r«jaioin,erocfl npH HftrpeBaHUH, 3arepuera3HpoBaTt> kohedj, to «ep€3 1»5 i khihctch peaxBHH c 
Bbi^cneHHCM Tcnna h pacnnspcuxscu CKTE. Tcnna bw^cjbictch ^ocraTotoio, UTO(5bi pa3orp<Tb TpytSy #0 110 - 
120°C, a yro Bbnne TCxcnepaTypbi , npa KoropoB, BanpKMcp, aomxyraneji pa3M«r«tacTC« k npojmniWT 
noBhnncHHy» TCxyMDCTb. Tpy6a yBcjnraroacTCH jpaancrpc 6c3 pa3pymcHH5i. h b cnycxae ce 
npQ^BapKTenbHoro cuyoca b txaammuy b aoay HcrcpMe i«uhocth o6ca^Boa kojiohhw c naTHrow 
npflXHuaercB R o6can^ofl RonoHHC, TcpuonnacriNHbdl uarrepisan npoHHKaer B cbuxz^ hjih Tpcnumy h hocjic 
Mcotmainui pcaKmra h Hopuajnc3aiQiH TCMnq^aTypbl 3aTBcp^ceacT h ooccncHJSBacr HajjoKHyio scsonmspno 
noBpesneBHB b o6ca^Hofl kojtohuc 

npHMcp pcajra3ax9tB. n pcftno/i o^ilkm , hto Ha r/iy6nHC 400 m »Rcn7iyaTax^omiaH RonoHHa ^BaMcrpOM 146 wou 
c TomnjiHofl creaoR 6 uu hmcct TpenniBy nncpaBofi 2 uum ajihhoh 2 m. 

Bcpyr nonzCTtaieHOByx) Tpy6y ^jbihob 4 m c Hapyauiww £HaueTpoM na 2 uu vtcuwue BHyrpeHHero 
mtaMcrpa o6cattBoll RonoHHbi b BinrpBanc HcrcpucTHHHOCTH (t.c. 128 hOd) B TOnnjBHOH CTCHOR 6-8 uu. 
3arnymaiOT hhtkbmb robxu rpyO. Fotobht cycncHSHJO CMTB, psw hcto 6cpyr 100 xr noponnta a 30 ji 
TexHH^ecKOB Bo^bf. CycueH3Hio 3anuBaK>T b nonnaTHJiCHOByio Tpy6y. repMerroHpyioT BepXHHfl KOHen Tpyt5 m 
na kqtiohhc HKT hjih Tpocrac Tpyt5y cnyocaiOT b 30Hy HerepMCTsniHOCTH o6ca«Hofl RonouHbi. 

Mcpco 1.5 m HammacTCH pcaRuww n iidomcxoaht pa3orpcB w paaflyBaraic nanHamncuoBoA Tpy6u nun orb 
jyiw oonpHKOCHOBCHHH co cTCHKaMH o6caaHOH RonouHbi. Bonce Toi^o. nocKOJibRy uaTCpwan xpy6bi 
pa3MHr*icH, oh npoHHKaer m b Tpecijmy. tokhw o6parv»M ^onanHMTtribHo ec repMeTM3npyex. 
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riocne OKomafiHH peasupH, Koropan npOTCKacr 0,5 - ],0 c&Baauray ocranruooT b no&oe Ha 4 - 5 * jyw 
axxrraHoaneHHH TeamepaTypu n aaToepneBaimH nonH3TnncnoBo4 Tpy6w. 3htcm KOJiOHHy HKT hhh 
Tpocsot, na Kcrropux nnacrbipb 6wn cnymen b aaaaomy, no^HHuamr ha noocpxHocTt*. B cgaaapmy 
cnycsaxjT KanoHHy 6ypn7ibHbOC Tpy6 c uanora6apBTm>iu Typ6o6ypou. ^onorau hjih (fresofl h paadypHBaxxr 
rqpumcasipyionvic yanu n cqnepJKBMoe normarncncHoaofl TpytSw. KonoaHy fSypiuibebtx Tpyti noflHHwaBOT. 
npoH3Bo^wrr oupeocoeicy ooca^Hofi KonoHHbi corjiacno ^cAcToyKtn^TW roKrrpyKujmvi. 

ripcsoiymecTBa npcg^naraeworo cnoco6a ociioouBajcrrcH Ha tou, mto noBpcaAcmfe b o6ca^Hofl kqhohhc 
soonatpyercM 6onee h^cmho 3a wer npoHHKHOBeHHH MaTcpHajia nnacTbipH b craa wm Tpeimmy. K Touy 
jkc njiacrtrfpt H3 CHHTenniecKoro uaTcpaana jjojrroBenHee, Tax xaK He nojjBepmeH KOppcoira. 

Hctohhhkh HH<>opuanHii: 1. BnajftcEMM B.A., yMCT6aco B.T. Cnpaao^HHK wacrrcpa no Kairaraftbaouy 
pCMOHTy cbbzxbb. M.. Hc^pa, 1985. c.163. 

2. ABTopcuoe CBJ^erejibCTBO N 1601330, CCCP, kji. E 21 B 29/10, 1990 - nporonm. 

3. HBcrpyKUKH no npHMcacmoo cuecH sobcctkoboA ;yiH ropHtix h 6ypoBbtx pa6or (CMTB). W3^. AO 
"CTpoiMaTcpHajiw", 7 c. 
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Claims JOopuyjia H3o6pexeHHn]: 

1. Cnoco6 BoocTaBoancHHH pcpmcthmhoctm o6ca£Hbcx kcjiohh, BBJiiOHaxymfaBi ncpcxptrrac oonu 
ner«pueTcnHOCTB B3nyTpR nnacrupeM, BbaianHenHbtn b bmrc /jaJopwHpyeuoH Tpy6u, b pacmnpeHHc 
nnacTbfpsi no nccfl j^rmwp nyrew OQ3flaHHH b36utowhoto ^aBncHHH, orjnroanmwflcH tcm, wto b Ka*secrBe 
fle4opuHpycMofl Tpy6w Bcnaraoyicrr TpytSy H3 TepuoiuiacriraHoro ua-rcpHana, a mi6tdTO*moc Rannamc 
oooAa»T 3a cmct pacmBpesBH catiopaoorpcBajomierocH h cawopacuiupHXMi^crocfT uaTepwana, KoropbiM 
3anarnimoT TpyCy ro Tepwcoanacrw^Horo uATepuana ncpt^ iiepeKp biTuew 3ohm Herepuenrajocni o6ca^BoA 

KQJIDHHbl. 

2. Cxxoco6 no n.l. arvnraajoxBpficH tcm, uto b Kauecree TcpwonnacTHWHoro uaTepnana Hcuonbayicrr 
nonsCTnneH. 

3. CnocoC no rail m 2, OTjnraaioiEHHCfl Ttu. wro b saqecTBC cauopaaorpcsaiocucrocH b 
caMop acnmpinonyrocg uarepBa/ia BcnojiKjynr CHTB cwecs B3BecTK0ByK) jyw ropawx b 6ypot*jx pa6or. 
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Drawtng(s) [i!epTexH|: 

XapaKTepucTMKa CMfB 



XapatcrepMcmKa 


3HaweHne 


1 . BoAO-CMeceBoe oTHowemie cycneH3nw 


0,3 


2. Pacxofl nopouiKa Ha 1 m 3 o6*beMa t t 


1,8 


3. PacreicaeMOCTb no KOHycy A3HWH, cm 


20,0 


4. rincrmocTb cycneH3nw, t/cm 


1.8 


5. BpeMfl HaMana peaKuwn rMflpaTaqvw npw 




TeMnepaType 20-25°C, mwh 


okoho 90 


6. TeMnepaiypa caMopa3orpeBaHnn t °C 


6onee 100 


7. CqenneHMe ksmha CTpy6otf, MRa 


5,0 


8. ConpoTHBneHHe ksmha cfcmibTpauHM boaw, MFla 


6onee 60,0 


9, flaBneH^e npw pacwwpeHHH, Mna 


AO 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1], 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 V2 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 1 46 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from !4 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, C1.E21 B 29/Iu, 1990 -prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimatenialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1 , which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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